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OBJECTIVE: The aim of this study was to evaluate the incidence of postoperative deep vein thrombosis
(DVT) in Chinese patients who underwent laparoscopic resection of rectal or sigmoid cancer in the
absence of thromboprophylaxis.
METHODS: Patients with adenocarcinoma of the sigmoid colon or rectum scheduled for laparoscopic
resection were recruited. Neither chemoprophylaxis nor mechanical methods against DVT were employed.
They were scheduled to have routine duplex ultrasound of both lower limbs perioperatively.
RESULTS: In a 12-month period, 50 patients were recruited. Postoperative DVT occurred in 19 (38%)
patients. None needed anticoagulation. Complete resolution of the thrombus was noted in 10 (53%) patients
12 weeks after operation, and in six patients 36 weeks after operation. Female sex was identified as being
associated with a higher incidence of DVT. Age, smoking, preoperative neoadjuvant chemoirradiation,
preoperative metastasis, duration of operation, conversion and postoperative complications did not
appear to be risk factors for DVT.
CONCLUSION: The incidence of asymptomatic calf vein DVT is relatively high after laparoscopic resection
for rectosigmoid cancers in the Chinese population. However, complete resolution occurred without the
use of anticoagulant therapy in the majority of cases. It is thus difficult to advocate the routine use of
anticoagulant prophylaxis. [Asian J Surg 2008;31(2):63–8]
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Introduction
Venous thromboembolism is an important and preventable
complication in surgical practice. Recent reports have
demonstrated that, following surgery, cancer patients have
a higher risk of postoperative thrombosis, recurrent throm-
boembolism, and anticoagulant-related bleeding when
compared with non-cancer patients.1–3 However, venous
thromboembolism is rare in Chinese patients and, for this
reason, thromboprophylaxis is not routinely prescribed for
this ethnic group in the perioperative period.4
The advent of minimally invasive surgery has had 
a tremendous impact on surgical practice in the last two
decades. Nowadays, laparoscopic resection for colorectal
cancer is increasingly practiced. While the short-term bene-
fits are obvious,5 there are also downsides to the laparoscopic
technique. In particular, the resultant pneumoperitoneum
leads to compression of the vena cava and iliac veins and
this, coupled with the reverse-Trendelenburg position
employed during part of the operation, can potentially pre-
dispose the patient to thrombus formation.6–13 Surprisingly,
data from the literature suggest a lower incidence of deep
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vein thrombosis (DVT) following laparoscopic procedures
when compared with open surgery. Two separate studies
consistently showed that the risk of DVT after laparoscopic
cholecystectomy was found to be lower than that after
open cholecystectomy.14,15 The same was found for patients
with colorectal cancer—in a prospective comparative study
of 120 patients with colorectal cancer, it was found that
while 6% of the patients who underwent laparotomy were
complicated by DVT, none in the laparoscopic group
developed this complication.16
Unfortunately, the majority of the above studies were
based on symptomatic DVT prior to objective verifica-
tion.14,15 In clinical practice, many patients with DVT are
either asymptomatic or manifest only minimal symptoms.
Currently, there is a paucity of information regarding the
true incidence of DVT following colorectal resection in
Chinese patients, and there is a complete lack of data on
the value of chemoprophylaxis against DVT in this ethnic
group following laparoscopic colorectal resection. The
present study aimed to evaluate the risk of DVT following
laparoscopic colorectal cancer resection in Chinese patients
in the absence of thromboprophylaxis.
Patients and methods
This was a prospective study that aimed to evaluate the risk
of DVT following elective laparoscopic rectosigmoid cancer
resection in Chinese patients in the absence of thrombo-
prophylaxis. An attempt was made to identify the risk fac-
tors associated with postoperative DVT. Informed consent
was obtained from every patient included in the study.
Neither sponsorship nor financial support of any kind
was received for this study.
Patient selection
Adult Chinese patients aged ≥ 18 years, with biopsy-
confirmed adenocarcinoma of the rectum or sigmoid co-
lon, awaiting elective laparoscopic resection were recruited
for the study. Tumours around the rectosigmoid region
were chosen because they are common, and because these
tumours often necessitate some degree of pelvic dissection
which itself is a risk factor for postoperative DVT. Patients
with a past history of DVT or pulmonary embolism were
excluded from the study; these patients are at moderate to
high risk of recurrent thromboembolism,17 and thrombo-
prophylaxis is therefore indicated despite their Chinese
ethnicity. Likewise, patients with varicose vein or skin
changes suggestive of chronic venous insufficiency (haemo-
siderin deposits, stasis dermatitis, venous ulceration) were
excluded from the study. As a final check, all patients re-
ceived baseline venous duplex investigation of both lower
limbs within 1 week prior to operation, and patients who
were incidentally discovered to have DVT were also excluded.
Management protocol
A preoperative clinical assessment was performed for all
recruited patients, and data on age, gender, smoking status,
use of oral contraceptives (for female patients) and previous
radiation treatment (e.g. for carcinoma of cervix or prostate)
or neoadjuvant irradiation (for rectal cancers) were re-
corded. Neither chemoprophylaxis nor mechanical methods
against DVT such as compression stockings or intermit-
tent pneumatic compression were employed in the periop-
erative period. During operation, intra-abdominal pressure
was maintained at 12–15 mmHg. After operation, patients
were encouraged to mobilize starting on the first postoper-
ative day. Throughout the inpatient stay, patients’ lower
limbs were monitored for symptoms and signs of DVT and
pulmonary embolism. The suggestive signs included calf
pain or tenderness, increased skin warmth, dilatation of
superficial veins with indurated segment, decreased calf bal-
lottability, increased calf circumference, positive Homan’s
sign, dyspnoea, chest pain, fever or tachycardia.
Upon discharge, patients were instructed to return to
us should they develop fever, calf pain or leg oedema. All
patients underwent routine duplex ultrasound examination
of both lower limbs at the first and third postoperative
week; these examinations were performed during outpa-
tient visits if the patients had already been discharged from
hospital. If any of these scans revealed the presence of DVT,
a follow-up scan was arranged 12 weeks after operation.
Further follow-up scans were arranged at 12-week intervals
until complete DVT resolution was demonstrated. De-
pending on the clinical symptoms and signs, computed
tomography of the thorax and/or ventilation-perfusion
scan were selectively performed for patients with clinical
suspicion of pulmonary embolism. Upon hospital dis-
charge, patients were followed-up in the outpatient clinic
every 12 weeks in the first postoperative year.
Provided there was no contraindication, anticoagulant
therapy was commenced for those patients who were proven
to have above-knee DVT since the risk of developing pul-
monary embolism is considerably high.17 Subcutaneous
injection of Fraxiparine® (Sanofi-Synthelabo France, Paris,
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France), a low-molecular weight heparin, was given at
a dosage of 2,850 IU/0.3 mL and continued daily for 5
days. Oral warfarin (Norton Pharmaceuticals Ltd., London,
UK) was then prescribed for at least 3 months or until
complete resolution of the thrombus was shown on follow-
up scan, the dosage of which was adjusted according to
the international normalized ratio, aiming at a level of 2–2.5.
On the other hand, as the risk of pulmonary embolism in
below-knee DVT (symptomatic or asymptomatic) is sig-
nificantly lower in Chinese and its treatment remains con-
troversial,18,19 anticoagulant treatment was not commenced
for these patients in this study unless there was sign of
thrombus propagation at subsequent follow-up scans.
Patients complicated by pulmonary embolism were treated
in accordance with the standard protocol in the hospital.
Duplex examination
Colour duplex scanning (Acuson Sequoia 512 Ultrasound
System; Siemens Medical Solutions USA Inc., Mountain
View, CA, USA) was performed by one of the two designated
experienced sonographers. Both lower limbs were examined.
Normal duplex findings include the presence of phasic
Doppler signals, visualization of venous blood flow, clear
vessel lumen with no filling defects, compressibility of the
vein with gentle probe pressure, and the presence of aug-
mentation flow after distal compression. The following sites
were examined:
● deep venous system
– above knee—common femoral vein, superficial
femoral vein, popliteal vein
– below knee—posterior tibial veins, peroneal veins,
anterior tibial vein, soleal veins, gastronemius veins
● superficial veins
– great saphenous veins, short saphenous veins
Measured outcomes
Demographic and preoperative data, operative time and
postoperative complications were all recorded for analysis
using a structured proforma. All continuous variables
were expressed as mean and standard deviation. Continuous
variables were analysed by Student’s t test, and categorical
data by Fisher’s exact test. Data analysis was performed
with SPSS version 12.0 (SPSS Inc., Chicago, IL, USA) for
Windows, and differences with a p value of less than 0.05
were regarded as statistically significant.
Results
In a 12-month period, 62 patients were electively diag-
nosed to have histologically confirmed adenocarcinoma
of the rectum or sigmoid colon. Of these, 51 patients were
scheduled to have laparoscopic resection. One 74-year-old
woman was incidentally found to have asymptomatic
below-knee DVT before surgery. This woman was treated
with anticoagulant therapy in the perioperative period,
and she remained well with thrombus resolution at 12
weeks after operation. This patient was excluded from the
study. A total of 50 patients were therefore recruited, includ-
ing 37 males and 13 females, with a mean age of 68 years.
While none of the patients developed pulmonary embolism
clinically or thrombosis in the superficial leg veins, postop-
erative DVT occurred in 19 (38%) patients (Table 1). Median
hospital stay was 8 days (range, 5–36 days); five of these
19 patients developed DVT while as inpatient. In all 19
patients, the DVT detected was confined to the soleal vein,
i.e. all suffered from below-knee DVT. Except for one patient
who complained of mild calf pain, all were asymptomatic
and clinical signs of DVT were absent. As these patients
suffered from only below-knee DVT, anticoagulant therapy
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Table 1. Risk factor analysis for postoperative deep vein thrombosis (DVT)*
Patients with DVT (n = 19) Patients without DVT (n = 31) p
Sex (male:female) 10:9 27:4 0.018†
Age (yr) 71 ± 11 66 ± 13 0.19‡
Smoking (yes:no) 5:14 6:25 0.73†
Presence of metastatic disease 3 4 1†
Neoadjuvant irradiation 1 2 1†
Operative time (min) 147 ± 46.7 123 ± 37.1 0.053‡
Conversion to open surgery 1 1 1†
Postoperative complications 4 8 1†
*Data presented as number of patients or mean ± standard deviation; †Fisher’s exact test; ‡Student’s t test.
was not commenced. Simple analgesia was prescribed to
the patient who complained of calf pain. On follow-up
duplex scan, complete resolution of the thrombus was
noted in 10 (53%) patients 12 weeks after operation. For
the remaining patients, six had the thrombus resolved by
24 weeks, and all showed complete thrombus resolution
by 36 weeks. Thrombus propagation or proximal extension
was not identified in any of these patients on follow-up
scans.
Table 1 shows the risk factor analysis for postoperative
DVT. Nine (69%) out of 13 females suffered from DVT;
this contrasts with the male gender, where only 10 (27%)
out of 27 patients developed this complication (p = 0.018,
Fisher’s exact test). None of the female patients in this
study had a history of contraceptive pill consumption.
Although the mean age of patients who developed DVT
was higher than that of those without DVT, the difference
did not reach statistical significance. Moreover, no associ-
ation was found between smoking and postoperative DVT.
None of the patients in the present study gave a history
of previous irradiation prior to this disease episode. How-
ever, three patients with advanced rectal cancers received
preoperative neoadjuvant radiation therapy, and one of
them was complicated by postoperative DVT. Seven patients
had systemic metastases before surgery, and of these,
three suffered from postoperative DVT. Both preoperative
radiation treatment and the presence of metastasis were
not statistically associated with an increased risk of post-
operative DVT (Table 1).
The types of operations performed are shown in Table 2.
In two patients, conversion to open resection was required;
one of them developed DVT postoperatively. However, no
association was found between conversion and postoper-
ative DVT (Table 1). Similarly, although the mean opera-
tive time for patients with DVT was slightly longer than
for those without DVT, the difference did not reach 
statistical significance (Table 1).
No operative mortality occurred in this series of 50
patients. Excluding DVT, 12 (24.5%) patients developed
postoperative complications (Table 3). Anastomotic leakage
occurred in three patients, with two requiring re-operation.
The remaining patient presented with enterocutaneous
fistula that was managed successfully with conservative
measures; this patient later developed asymptomatic DVT
on postoperative scan. Other complications are shown in
Table 3. Statistically, patients with complications were not
associated with significantly increased risk of postoperative
DVT (Table 1).
Discussion
There is accumulating evidence in the literature suggesting
that laparoscopic colorectal surgery for both benign and
malignant conditions is safe and feasible.5 Some investi-
gators have suggested that the risk of DVT might be
reduced following minimally invasive procedures, paral-
leling the overall reduction in postoperative morbidity.20
Others, however, have theorized an increase in the risk of
postoperative DVT, largely related to the physiological
impact of pneumoperitoneum.21–24
The aims of prescribing prophylactic anticoagulants
to patients in the perioperative period were to reduce the
risk of DVT, to minimize postphlebitic syndrome, and to
prevent pulmonary embolism, which is potentially lethal.
However, the use of anticoagulant therapy is not without
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Table 2. Types of operations performed
Type of operation Patients (n)
Laparoscopic abdominoperineal 6
resection
Laparoscopic low anterior resection 13
Laparoscopic anterior resection 14*
Laparoscopic sigmoidectomy 7*
Laparoscopic left hemicolectomy 5
Laparoscopic total colectomy 1†
Laparoscopic anterior resection with 1
liver resection
Laparoscopic Hartmann’s procedure 3
*One patient in each of these groups experienced conversion to
open surgery due to adhesions; †this patient had synchronous rectal
and ascending colonic tumours.
Table 3. Postoperative complications
Complication Patients (n)
Anastomotic leakage 3*
Urinary retention 3
Prolonged ileus 1
Wound infection 1
Chest infection 2
Congestive heart failure 1
Port site hernia 1
*One patient presented with enterocutaneous fistula and developed
deep vein thrombosis. 
risk and, to date, the efficacy of prophylactic anticoagulant
therapy has not been established for minimally invasive
surgery. It remains unclear as to whether or not DVT chemo-
prophylaxis is justified for Chinese patients undergoing
minimally invasive surgery.
In the past, DVT and pulmonary embolism were con-
sidered to be rare in the Chinese population. More recent
reports, however, suggest that there has been an increase in
these two complications, with a cited prevalence of 2.6–17%
for DVT and 0.75–4.5% for pulmonary embolism.17,19 It is
unclear as to what has caused this apparent increase; fac-
tors like previous under-reporting, increased awareness of
clinicians and better detection with modern diagnostic
technology might contribute.
The present study involved a homogeneous group of
patients who suffered from carcinoma of the rectum or
sigmoid colon, in whom laparoscopic resection was at-
tempted. The relatively high incidence (38%) of postoper-
ative DVT echoes the findings from previous reports.17,19
Despite this alarming figure, none of our patients developed
above-knee thrombosis, and all except one were asymp-
tomatic. All patients had their thrombus resolve without
the use of anticoagulant, and half of them resolved within
12 weeks.
The optimal treatment for asymptomatic calf vein
thrombosis remains controversial. In one study, the authors
concluded that the reported cases of pulmonary embolism
in patients with untreated calf vein thrombosis were not
convincingly documented. Thus, whether anticoagulant
treatment is indicated remains open to dispute.25 Though
in the present report, subclinical pulmonary embolism
was not studied, none of the patients who developed calf
DVT had symptoms or signs suggestive of pulmonary
embolism.
Attempts were made in this study to identify the risk
factors associated with the development of postoperative
DVT. Only female gender was found to be a significant risk
factor in this study. Contrary to what we commonly believe,
long procedure time and postoperative complications did
not expose patients to an increased risk of DVT. However,
this might be attributed to the relatively small sample size,
which is the principal limitation of the present study. Thus,
larger-scale studies are needed to identify the risk factors that
may help in selecting suitable patients for DVT prophylaxis.
In conclusion, our data showed that the incidence 
of asymptomatic DVT is relatively high after laparoscopic re-
section for rectosigmoid cancers in the Chinese population.
However, most are confined to the deep veins below the
knee, and complete resolution often occurred without the
use of anticoagulant therapy. It was shown that simple
noninvasive physical means like antithrombotic stockings
and intermittent pneumatic compression were effective
in preventing perioperative DVT.26 Based on the afore-
mentioned data and taking into account the potential
bleeding complications associated with the use of antico-
agulant therapy,27 it is difficult to advocate the routine
use of anticoagulant thromboprophylaxis for laparoscopic
resection of rectosigmoid cancers in Chinese patients.
However, in view of the alarmingly high incidence, simple
noninvasive physical means such as antithrombotic stock-
ings and intermittent pneumatic compression device
should be seriously considered as routine prophylactic
measures in Chinese patients undergoing laparoscopic
rectosigmoid cancer resection. Currently, there is no evi-
dence-based guideline for anticoagulant prophylaxis in
minimally invasive surgery in the Chinese population.
With the increasing local incidence of colorectal cancer28
as well as the increasing practice of laparoscopic colorec-
tal surgery, larger-scale studies, preferably in the form 
of randomized trials, are desperately needed to evaluate
the effectiveness of anticoagulant prophylaxis in lowering
the incidence of DVT and associated complications in the
Chinese population.
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